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^ «^1e.^ ^^XERP; Error Recovery Procedure)^ 7]^^ ^w]^]-^ ^] 

^ ^^^1 ^ ^^Hl^i^ ^# 'Hle^ "J-'^ofl ^^]^. <^1» ^t!" ^ "Q:^^ 

ofle:| cj-Tj]^ ^^1- ^^^f^ s.^ oflsi yj-'^-^^^i, ^ <=>11si 4^ ^^1 
<^]^^ i^-S-^m 31-51-^1 Bl#^-g-^>^ 4 ofl&l ci.;^ioii (performance) 

^ ^^1; ^/'fl <^ls1 ^^lofl^i o]^ ofle-i ^ 

^7j]; ^ ^71] o)lE^ ^TiloflAi ^^^^ A^^o] o]^ o\]E,] 4^ 

^7]-^ ^^1] oil el 4^ cl.;^loll Cfl^*>^ 5Z)-2^-DlEi» o\]B\ ^^^l^fl tfl^^]-^ Sj- 

e^-DlEiofl ^-§-^>Jl. 7fl^Sl;^l ^-f , ^711 o1]5l 4^ ^^]o\] cfl-g-^V^ B^e)- 

1^1 -¥-^l«>JI ofl&l 4^ cfl-§-^]-^ sj-el-piEl^ Cf^ o)]ei 4^ oil cfl 

^■1^ ^v^l ^>:Bci>;a. ^el-oiH.o] t^]o]B\ ^^7}^^^% ^ 9X:n., ^}b.x:] 

d^3L B.^o]^o^ ^S]^^^ ^ 9X^^, *>^i^i^Sl ^B\(had sector) 

•y^H ^^5^]^ A^al^(A/S) «!-§- #^ ^ Slirf. 

£ 3 
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^^1 ^ ^l^i ^J-'^ {Storage apparatus and read 

error recovery method in storage apparatus} 

£ 1^ ^2fl^ ^# <^1ei ^j-'^* M-E}^^ :£#£oic^-. 

£ 2^ ^Efls] s.^ oil&l wj-^oii ^-§-£1^ ^^le^l ^Tfl-i-* M-Bl-vfl^ 

£ 3^ ^ ^^<^] vc^^ ^# ofle^ wj-,^^ M-E}ifl^ ^#£o]t:]-. 

^ ^^^^ ^-1^^ ^^^1 ^ ^-l^l- ^J-^l^l^i^ ^# ^tb ^<^lcf. ^ 

^1 ^>=cl:±:3 H.el-olH.(hard disk drive)<^l ^l-§-5l^ ^>7> 7l^(self diagnostic 

feature)* 5E.^*>^ <^]^ €^>(ERP; Error Recovery Procedure)^ 7l^* t^«1*> 

^ ^-1^ ^^1 ^ ^J-^l^^l^i^ ^# «j-i^oil ^tb ^<^lcf. 

^^l<^li=f. t-flolE^7> 71^4^ ^:@-7l «ll:^(transducer head)7]- 

JL^ s\^^}^ cl^ia.^ 7]^^ «^l:E.ofl o^^ oi]o]E-l 
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«oi-^^ Dl^s.^^^ «is »15.533,0313:<^1 7^X\s\d] 

t}^^^3.<=^]^^ cl^^ojl 7]^^ cflolBl-l- nfl ^ ^(defect s)om- M 

^*€-5fl^liM5)]ol^(mis-registration) ■^<^1 ^^ <=^]^]7} ^^^S^nf. <^7l 

oje^^ oile^7> ^^^5^ nfl ^#7]-^>^^ (readability)* ^^M7l7l ^tfl o^e] 
1^* «>^<H ^Tl^l£(retry)*>^ ^^^-^ S.^^ ofle^ ^^>(ERP) 

7l^<^l 

(ECC; Error Correction Code)* ^>-§-s^>^ ^^J^cf. SEtb, ^# ^l^Cread 

gain)sl ^s:E^(off track)s1 ^# = 7]-7] ^^^HMR) Aj-g- 

MR iii^>^ w>ol<H^ =0^ ofle^ cf;^l7]. ^^^c)-. 

o]9\. 7^0. ollei cf;^]^ ^^^}JL 7l]=-#s:>c^ S-#o] ^^^^ ;g o.^ o] ^o]^ 

^ ^l#«fl>^i A>-§-5l^l^. <^l£i ^^1<^1 ^^^i ^ ^-f , ^1^^ 

91 <Hlel(fatal error)7> ^cf. atb. t-ll<^lel7l- t^-^ ^^7]^ :=^B^^ 

(reassign)m ^ ^^3. ^S] ^7] <^^# Al-g-l:7]-^ <^^-2-S 

71 cflolB]^ cf^ '^^^^ ;^fl7l^^cf. 
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<ii> £ 1^ #Bfl^ ^# oile-i «o^^* M-Hl-ifl^ ^#£olj7, £ 2^ ^2fl^ ^# 

1J-^<H1 oiie^ ^7111:* -£^^1^1-. £ 1 ^ :£ 2# ^ 

*2fl^ «^lsi nJ-^^ 7l#^Vcf. 
<i3> S12<HlAi s-^c] >^^^3:>^] ^^Vji, z^]o]b\ oiiei7> i^-^^^V ^-f . 

<14> c^7lA-1, ^ ofls] ^^1^ jxl-el-ultl* %2^^r^. 4l ^ ^12 <=>]lel 

<^lcf. P^13 <>fl5l ci-;^!^ ^SM?«(off track) 1- +15%^ ^^*>^ 

^^E^ -$-S^(offset)# 15% 
<15> cf^, oflei c]-7|i^ ^ ci^cfCsiS). c1«fl^ ^^11 

4^ ^5^l7> ^cflCmax) <^lai ^^Nl^^l* ^^t!:i^(S20) . <^]^] ^7^]7} ^ 
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# -15%S. ^^s>^ i^Eifl o_^Aji (offset)* 15% ^^tlrcf. 

4^ ^;^1<^1 cfl-§-e>^ sj-B^TuiEl* ^11^#* ;^130 4^ 

A>^£);^1 "^^(unused area)«^l 7]^^}^ ^m^^-^ ^^S^^ ^ SX^. 

<i8> ^cfl 6115:1 ^71]^ c-Hol'E^i- s-#^>xl ^-f , ^1 

<19> wVfil- f^Bflol ofle:] 4Z|L o. oll5l7> ^^^^ ol^- ^ol^^ ^^fl 

S ^«fl^ oile^ 4^ c]-;^l» ^^>^^S. ^^tl-cl-. nl-el-Ai ^^^^ ^oioii oi^fl 

<20> c^l^ s.ol^ olig cilolE-l ollei7> (^^H^ +20%) ^ ol^ +8) ^ (MR n}o]o] 

i +4)» s.^ 71-^^ ^ o. ^gjiol olle.:| 4^ ^^]6\] o]Q]. ^o. ^g;j.^|^^ol ^^ol 

^-f C^lolEl* ^ O^Cf. 

(spindle motor) RPM^l ^^V^jJl $X'<^. ttj-^l-^i , ^I^Sl^ tllolE^7> ^^^^^7]\-\ ECC 

<22> l42l-^i. *>^t:]^S^ CflolEl ^^ 7}^^^^ ^o]7] ^SflA^^ cfl ^1 El ^^ o\]^6\] 

^-§-^^ ^fl^lS ^515^#* 711^^ ^^7> Sic].. 
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^ ^vt^o] o]^ji^} 7]^^ ^^1^. ^7]s^ m^^}7] ^^H, 

^^^^ 9]^ ^A^^ ^o]B\ oflel^ ^^^}7] ^^}c^ ^711 oi]ei ci.;^io^ 

^o] o]^ ofle-l A^^:a.cf 7fl>«d^ ^-f ^^11 <Hle1 ^/^l^fl^H 

^^^^ -Q.'el'H] cll<^lE.^<^1e^# ^^^1-71 ^^^11 <Hle-1 c]- 

^^^<^1 <5l^ <^l5-i ^^1^ ^^^ticf 7fl^^ ^7)1 oil el ^^Hl^i ^ 

^ ^^^^ ^Mtl: 7l^^ ^^^^>7l ^^l-<:>^, ^-l^J- ^J-^Hl ^nV^ cflojE^^ 

^^3^1^ <Hle^# ^^*>7l ^^s] «^lsl 

^ ^# <Hle-l «J-^oii o;[oi^-i, 4 '^isl ^^HIH cfl^^m sj-e^-DiEli- ^-§-^> 
^ ^711; 2^ <^1&| ^;^H] cfltV ^^^(performance)-a: ^^^>^ ^^1; ^^11 ^ 

^ ^^Hl^i ^^^34 o]^ oil el c3.;^HlA-l ^^^^ A^yg.^ wliii^l-^ ^^1; ^ 

^^fl <^l5l ^>^HlAi A^^o] o]^ 6\]^ ^:^M^^ ^^^jatq- 7l|^ 

^ *^1^ ^Ifii ^TiHl tfl-S-^V^ si-Ei-uiEl7> ^7}^ ^71] oil si ^^Hl tB 

-g-3r>^ 4-2}DlE-ll- 4^ olle:| 4^ cf^jol] cfl-g-^}^ 2|-e}pl E-1 ofl ^7>^ ^-§-^}^, 7]\^ 
Sl^l ^711 o|l5l cl.;^lol] Cfl-S-S^l-^ 3^5fo]Bl# ^^1*1-^1 o]^ «HlSl 
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^n^] cfl-g-^>^ cf-g- ofle] c]-^|ofl cfl-§-^V^ s]-5l-olBloil ^7>S ^-§-^> 

^ ^^11- i^^Vfe ^^i^S t}^ <Hle1 «j-^ol ;^l^^cf. 

cf; z]- oflei cfl^ ^(performance)^ ^^^^>^ =t=^; ^^fl 'Hle^ ^ 

^I'^l^i ^^^^ 0];^ 6flel ^^Ha=^ tilja^Vfe-^-^; ^711 

<^l£i -^^^'^l <=>]^ ^]^] ^Tjloflx-l 711^^ ^ 

^, ^1^ <^]^] ^a^M ^^^}^ ^E^Ti]B]7} ^7}^ ^^1] <y\]^] ^Tllofl cfl-i-srV 

^ s|-E|-TilE^» rf^ oile^ ^;^loll tfl^^V^ ^e^-ni ofl ^7}s. 7]\^s\^] 

^-f , ^^fl 4^ tfl-g-^V^ 4sl.DlE^» -?-Al^>Jl o]^ ofle.:) cJ-Tll 

<27> i3].^3i§>7lS-^, >a-7l ^^1^ ^l-^cl^i^ ^e}-<^l«.» 

<28> a].^2i3r>7lS.^. ^7] ^^^^ ^;^fl o^^^ 5]]^^ <^lei^Hfl» ^91^ ^ 9X^ ^fl^ 
^^^(CSM; Channel Statistics Measurement) ^7] ^fl^ -f-TJl 

^<^] ^-f oflel ^l^o] ^Tfl ^A^Cf^ M-Hftfljl, ttfel-A-l ZL >^^^ol 7fl 

<29> w].^3j^].7l^^^ Aj-7| 2}.e^i3]E-1^ ;^l-7] ^1^^ ^>a2|- Eb« ^^S\^9:\ o]^^<^ ^ 

^S^Coff track) i^«3:cf. 
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<30> w].^3]e].7]^^^ sl-el-DlEi^ ^V^l ^>7l *J-(MR) ^-f 

^}7]^]^^ :t^Hl ^o^J^^ wVojcH^^ ^^^^ 
<31> H>^^^].7ls.^^ >^7l 5|-El-PlEl^ ^^fl^S^^^I ^^^*l-7fl *l-7l o] 

<32> ol^>, ^^s:>^A^ ^ wV^^t!: ^^1<^1# ^Ml^>7fl ^^tbcf. 

Cf. ZLSlJl, ^#2^^ -§-<H*^ ^ ^^oll^io^ 7l^^ JLB^^H 

^V^^>. ^-§-^>^ SE^ ^^1 ^oi] ol-e^ ^ej.^ ^ oic].. ne^s^ zi ^s]^ ^ 

<33> £ 3^ ^ ^^oll tt).^- ^# «^l5l ^Eflfl^ ^#£o]rf. 

<34> £ 3^ %i-S^>^. -f^, c]^^o]l 7l^^ cflolE-lo^ ^l£t!:mS30). ^#ol 

^^ttcf (S32) . ^#0] A^^^V , ^^Aj. c^jolE-ll- ^^^>J7(S34), ^7j1 

<35> S32oflA^ =-.#ol >^^^*>;^1 ^*>J1, c-ilolBl «Hl3l7l- ^-f. 

<36> ^^7^^ oi]E^ c]-7^1oil cfltl: ^(performance)* ^^^^(536). wj-^^i^l- 

7lS.^, ^7] ^^^^ ^fl^o^ «HlBl>a-^» ^ ^11^ ^^1 

(CSM; Channel Statistics Measurement) ^<=>]^. ^7] CSM ^^^l ^Sr ^-9- a] 
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^>'S, CSM ^o] e ^4-. <^]^^ 4^ ^l^V^l ^<^1 M-Ef^^. 45^- 

tb^, ^^11 cflt!: CSM ik^ ofle] rfl^ CSM^^ 

o. 4^, -^711 oil el ^^^^ CSM ilrsf o]^ oflei ^;m<HlAi 
^ CSM tilJii^nf(S38). 

ofle^ ^^l^Hl^i CSM ^^^l <^1^ 'Hl&l ^^1<^M CSM 

^. ^7fl oils! ^;^loilA^ A^^ol ofle^ ^^l<^l>^i 

^^^:e.cf 71]^^ ^-f , o]^ oflei ^^joil cfl-S-srV^ ir).e|.uiEi7> ^^11 

^;^1<H1 cfl-§-em tfl^*>^ j^ej-DlE^oil ^ 

7>S. ^-g-t}-i^(S40). ^*>^. c1]o1e11- 

S38^ ^]mL ^ui)-, ^^11 oflei CSM ^o] o]^ 

^TfloflAi ^^^^ CSM ^7] ,^^ ^, oflei ^TflollA^ 

<^1^ <^]^] ^TfloilAi 7^>^s\7] ^;cl] ol] 

e-i tfl-§-*>^ Sj-Sfl^lEll- -?-Al^>jl o]^ ofle] cfl-g-^>^ 

Ei» ^]^^ ^n^] cfl-S-^V^ sJ-e^-TnlE^oii ^7>^ ^-§-t!:Cf(S42). o] ^-fofl^, 

^7]) oils] Cf^^lofl Afl^o] 5^2^-nlE-l7> ^-g-^ . CSM Cl ^7>*1-C^ 
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oflei X\^o] c-1 igo] ^js.^ ^olcf. o]e^^ ^7fl oiie] ^7jl<HlAi 

^^11 <Hle1 4^ it;^]* tb ^Tj] v^^^iSU). o] ^ ci-^] d^fl^ ^;.fl 
ofle] ^^1^ rf^ ofl&i cj:^i7> ^cf. Aj-7] cf^ oiie:| ^zjL ui-;^]^!! 

2|-el-plEl^ cj-^l S38^ ^4<^1 itj-el-, ol^'oflel 4^ cj^jo] sj^e^-niE-I^V^ 

7m ^^^11 <^1&I 4^ ^^1^ S^E]-U]B]7} ^7}^7]^J\-, ^7fl d\]E.] s[^xi]b\7} 

J^A]^ o]^ 6\]^] 4^ c^-T^io] Ti|-e].DiE^7l- ^7>^ ^'^Itf. nj-e^-A-l ^e^tt ^^1 c1«B 
^ <H1S1 4^ tfl-§-^>^ sl-5^.nlEl» ^-g-t!-mS46). 

^ ^^1 ci^^ ofle] 4^ ^;^l7l- ^cfl(inax) ^^ ^^^l^^^l* ^ 

^t}:t^(S48). oflei 4^ ^7^l7l- ^cfl oils] ^^ ^-f^ 

4#«^1 ^^^^^ ^-f , cfloiE^s- ^^^>ji cii]&| ^^^cf. ziei 

^^^^<^1 <^l-\i 336-2-^ ^^5>cx^ oi]ei CSM^ 

» ^7}s. ^-§-^H ^7l oilei ^;^1<^1 cfltV A^-.oi 7l]>a5]Si^^Hl Afls.^ 

l-^ofl a}.E^- S.^ 7>^Aj^ ^ Sicf. 
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<45> *V^, ^cfl cHie] ^7^11- ^^tt cil<>lE^* ^#*>^1 *t!: ^1 

<46> a]-^zis:>7lS.^, -^7] <Hl5l ^;^lofl cfl-§-*>^ ir|-e|-nl ^SM^ ^, MR 

track) ;^V7l ^^jifo^ <^11-^<^1JL, MR wVolo^^ ;^].7l 5|1 

B.7} ^>7l/^i*J-(MR) :dl^>l- ^tl]^>^ ^>7l^-l*J- ^7.}6\] ^\o]o]±, ^^^o] 

^* ^ '^ll- Ir'H, (-^S:^^ +20%) ^ ols. +8) ^ (MR a>ol 

nfs^ B^l-j^t^^iaL :E.2^-oia.^ stVj^c^^s :^el-oiti.oii 
^(performance)^ ^^^V^ ^^'fl "^l^l ^^^4 'Hle-I 

■^^ ^^^I'Hl^i ^^^^ ^^^^ tilju^v^ ^ o^lfil ^A<^^^ 

o] o]^ 6|iei ^;^1<^1A^ ^^^.y-cf 7^%^ o]^ ofle] cj-^^jofl tfl-§- 

sl-^ 5l.e].DlEl7> ^7>^ oiie^ cf^^jofl i:fl-§-*>^ ^e^-olEi^ cf^ ofle^ ^ 
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Tjjoll Cfl^^>^ 5|-el-PlEio1] ^7VS ^-§-s:>al. 711-^1^^1 ^-f . ^^fl 'Hie-) cJ^H 

<=H1 sj-e^olE]^ ^^]^}Jl <Hle^ ^7)1 o1] cfl-§-sr>^ sl-Ej-olEi* cf^ oil 

^ ^^5^ ^-g-^ ^>^c1^3 :^£}oiti.sD> *v^^^i.£^ o^x^^ ^ oj-qcf. Af^, 
^ ^^31 -^&|^ tq^iS :E.efc>lti.( floppy disk drive), ^ ^^^3. ^^o]w 

(optical disk drive) ^ Mo]S. H:e|-olti.( tape drive)* 7l^nil;^l 

7l#^<^H 9X<^^^ ^]^-^ 7>^ AV^oie^.^, ^^^^<^1 ^ 

<5i> ly-o], ^ <^1-g-^><^ ^^1 ^E.x:]^^3. ^ej-olti. 

<52> ^}^x:]^i3. ^B^o]w,o^ ^ s^j-^c^ia.^ ^^iB^bad 

sector) -^^S. «>fl^Bl A-lHl>^i(A/S) ^]-%- #«a ^ ^cf. 
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l^^^^ 1] 

^S] 6\]s.] ^^ ci-^i-. ^^*>^ s.^ ofle) 4^ y^i^ofl o;[olA-l, 

z]- oi]e:| c^-^ioi] cfl^ (performance)^ ^^^*>^ ^^1; 

^^11 ^Isl ^^lofl^i >^^^oi o]^ oflei ^^^^nf 

711^^ o]^ ofle] ^;^1<H1 cH-g-^>^ 5l-e^-DlEi7> ^7V^ ^^11 ofle^ cj;^] 

tfl-g-^>^ Sj-e^-r-lE^^ <H15.^ c}.;^lo11 cfl-g-^>^ 3l|-e|-nlE-1oll ^7>S ^-§-^>JL, 

7fl^^;^l ^-f , ^711 ofle^ ^^]oi] rfl-g-^V^ Bl-e^-DlBli- -?-Ai^>ji oi^ oflei 

^7^]o]l Cfl-g-s:}^ s)-E].nlEi# Cf^ ofl&l ^711 ofl ^7>S. 

^-g-^m i^*>^ oile^ «oV^. 

2] 

^Vfe ^^ ^l&l 4^ 
3] 

Si^ ^11^ ^^(CSM; Channel Statistics Measurement) i^s>j7, >^7l ^fl 
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^ -^^1 ^^iko] <Hie-i Ai^H ^n] ^-B^-vflJl, rcj-H^-^i 

^^^ol 7flAl5]oji4^ M-Eflfl^ ^^l^S ^# <^l£i 

[^^«^ 4] 

^m^'^d SL^E.moff track) i^^V^ ^^1.^^ ^# ofls] ^J-'^ . 

5] 

til^m ^>7l^*J- ^>^H -?-<^5]^ v}o]o]^ 2£^*>^ ^^I^S 

^# «<J-^. 

61 

tb ^]"^ <^1^ ^1<H(AGC)^ <5l^^^ i^^>^ <Hl5l 
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